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Introduction 
 
The Chesapeake Bay is the largest estuary in North America.  A national treasure, the 
Bay is famous for providing delicious seafood as well as a myriad of recreational and 
livelihood opportunities, such as boating, fishing, crabbing, swimming, and bird-
watching. 
 
By the 1970s, however, our treasured Bay was in serious decline.  In 1975, the United 
States Congress directed the Environmental Protection Agency (EPA) to conduct a 
comprehensive study of the most important problems affecting the Chesapeake Bay.  The 
findings of this study formed the crux of the first Chesapeake Bay Agreement, signed in 
1983 by Maryland, Virginia, Pennsylvania, Washington DC, the Chesapeake Bay 
Commission and the EPA.  Additional scientific information gained from monitoring data 
and modeling efforts was used to amend that Agreement, resulting in the 2000 
Chesapeake Bay Agreement (http://www.chesapeakebay.net/agreement.htm). 
 
Science showed that three of the biggest problems facing the health of the Chesapeake 
Bay and its tributaries (the rivers and streams that flow into the Bay) are excess nitrogen, 
phosphorus, and sediments.  The nutrients nitrogen and phosphorus fuel excessive algae 
growth.  These algae, as well as suspended sediments, cloud the water and prevent Bay 
grasses from getting enough light; Bay grasses provide essential habitat for crabs and fish 
as well as food for waterfowl.  When algae blooms die, they decompose using up essential 
oxygen.  This lack of oxygen kills bottom-dwellers such as clams and sometimes fish.  

Another problem with excess 
nutrients is that they sometimes 
favor the growth of harmful 
algae.  Harmful algae can be 
toxic to aquatic animals and even 
humans.  For more details on the 
Bay’s ecosystem and the 
problems facing it, see 
http://www.dnr.state.md.us/Bay/
monitoring/mon_mngmt_actions/
monitoring_mgmt_actions.html. 
 
The health and vitality of the 
Chesapeake Bay is a product of 
what happens in the watershed, 
the land area that drains into it.  

The Chesapeake Bay watershed covers 64,000 square miles, and includes land in six 
states plus Washington DC (Figure UPR1). 
 
 
To help achieve Maryland’s share of the reductions in nitrogen, phosphorus, and 
sediment to the Bay and its tributaries, a Tributary Strategy Team has been appointed for 
each of the ten Chesapeake Bay sub-watersheds in Maryland:   

Figure UPR1 
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• Upper Western Shore Basin 
• Patapsco/Back Rivers Basin 
• Lower Western Shore Basin 
• Patuxent River Basin 
• Upper Potomac River Basin 
• Middle Potomac River Basin 
• Lower Potomac River Basin 
• Upper Eastern Shore Basin 
• Choptank Basin 
• Lower Eastern Shore Basin 

 
Each team is comprised of business leaders, farmers, citizens, and state and local 
government representatives who work together to identify the best ways to reduce 
nutrient and sediment inputs to the Bay. 
 
This report provides: 
 

• Upper Potomac River basin characteristics 
• Nutrient and sediment loadings to the Upper Potomac River based on model 

results (the model is developed using monitoring data) 
• Overview of monitoring results 

o links to in-depth non-tidal water quality information 
o non-tidal water quality status and trends (based on monitoring data, i.e., 

measured concentrations from 1985 to 2003)  
• individual wastewater treatment plant outputs 

 
The goal of this report is to show current status of the habitat and water quality (how 
good or bad it is) and long-term trends (how has water quality and habitat improved or 
worsened since 1985) provided within the context of information about the basin. 
 
Upper Potomac River Basin Characteristics 
 
The Upper Potomac River Basin is the largest in the State and drains 2,050 square miles 

of land including all of Allegany and Washington Counties and parts of Montgomery, 
Frederick, Carroll, and Garrett Counties.  The basin lies in the Appalachian Plateau 
Province, the Ridge and Valley Province, the Blue Ridge Province, and the Lowland 
Section of the Piedmont Plateau Province.  Larger water bodies include the Potomac, 
North Branch Potomac, and Monocacy Rivers, and Catoctin, Antietam, Conococheague, 
Town, Wills, and Georges Creeks.  There are numerous lakes in the basin, including 
Seneca Lake (the largest), Lake Habeeb, Savage River Reservoir, and Jennings Randolph 
Reservoir.   
 
The projected human population for the basin in 2000 was 462,167, with approximately 
181,410 housing units.  The population density is moderate compared to the other 
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tributary strategy basins.  Major population centers in the basin include Frederick, 
Hagerstown, Cumberland, Westminster, and Green Valley. 
 
The Maryland Department of Planning land use categories are defined as follows (Figure 
UPR2): 
 

• urban – includes residential, industrial, institutional (such as schools and 
churches), mining, and open urban lands (such as golf courses and cemeteries) 

• agriculture – includes field, forage, and row and garden croplands; pasturelands; 
orchards and vineyards; feeding operations; and agricultural building/breeding 
and training facilities, storage facilities, and built-up farmstead areas 

• forest – includes deciduous forest, evergreen forest, mixed forest, and brush 
• water – includes rivers, waterways, reservoirs, ponds, and the Bay 
• wetlands – includes marshes, swamps, bogs, tidal flats, and wet areas 
• barren – includes beaches, bare exposed rock and bare ground 

 
According to the Maryland Department of Planning 2000 information, the predominant 
land use in the Upper Potomac River Basin is classified as forested (48 percent).  
Agricultural land is the second largest land use at 38 percent.  Approximately 14 percent 
of the basin is classified as urban land (Figure UPR2). 
 
A series of Best Management Practices (BMPs) have been planned in the basin to help 
reduce non-point source pollution.  As of 1998, the implementation of these practices 
varies from having exceeded the goal to not having made any progress.  Implementation 
of BMPs for animal waste management, conservation tillage, cover crops, and stream 
buffers have made good progress toward Tributary Strategy goals.  Unfortunately, there 
has been no progress in forest harvesting BMPs, which consist of regulatory and 
voluntary measures applied to timber harvests, including erosion and sediment control 
and streamside management.  Others, such as nutrient management and stream protection 
have exceeded the goals. 
 
There are 18 major (design flow of half a million gallons per day or greater) and 63 
active minor wastewater treatment plants in the basin.  (The Nicodemus plant has been 
decommissioned and flow is now diverted to the Conococheague facility.)  Eleven of the 
major wastewater treatment plants have already implemented biological nutrient removal 
(BNR).  BNR is considered advanced wastewater treatment and removes excess nitrogen.  
One major plant plans to implement BNR by 2005, and three by 2010.  The remaining 
three major plants have not planned to implement BNR.  The locations of major and 
minor plants are shown in Figure UPR3. Appendix A contains graphs of nutrient loads 
from the basin’s major wastewater treatment facilities. 
 
The Chesapeake Bay Program model categorizes nutrient and sediment loads from both 
point sources (end of pipe inputs from wastewater treatment plants and industrial outfalls) 
and non-point sources.  The non-point loads are estimated from a variety of sources 
including land cover, agriculture records, etc.  Generally, the categories in Figures UPR4-
UPR6 include: 
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• point sources – out of pipe from waste water treatment plants and industrial 

releases 
• non-point sources 

o urban – from industrial, residential, institutional, mining and open urban 
lands 

o agriculture –from row crop, hay, pasture, manure acres 
o forest –from forested lands 
o mixed open –from non-agricultural grasslands including right-of-ways and 

some golf courses  
o atmospheric deposition to water – deposited from the atmosphere directly 

to water 
 

For more detailed information, see the document Chesapeake Bay Watershed Model 
Land Use Model Linkages to the Airshed and Watershed Models at 
http://www.chesapeakebay.net/pubs/1127.pdf. 
 
As of 2002, the Chesapeake Bay Program Phase 4.3 Model indicated that the most 
significant contributor of nitrogen in the Upper Potomac River basin was agriculture (56 
percent) followed by point sources (18 percent) (Figure UPR4).  For phosphorus, the 
largest contributor was agriculture (59 percent), followed by point sources (22 percent) 
(Figure UPR5).  Agriculture was also the dominant source of sediments (80 percent) 
(Figure UPR6).  
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Figure UPR2 - 2000 Land use in the Upper Potomac River Tributary Strategy Basin 
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Figure UPR3 – Wastewater treatment plants in the Upper Potomac River Tributary 
Strategy Basin 
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Figure UPR4 – 1985 and 2002 Nitrogen Contribution to the Upper Potomac River 
by Source. 
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Figure UPR5 – 1985 and 2002 Phosphorus Contribution to the Upper Potomac 
River by Source. 
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Figure UPR6 – 1985 and 2002 Sediment Contribution to the Upper Potomac River 
by Source. 
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Overview of Monitoring Results 
 
Water and Habitat Quality 
 
Water Quality Monitoring Information Sources 
 
Much useful information on non-tidal water quality is available on the Internet.  The 
State of Maryland’s Biological Stream Survey (MBSS) basin fact sheets and basin 
summaries are available at: 
http://www.dnr.state.md.us/streams/mbss/mbss_fs_table.html 
MBSS also reports stream quality information summarized by county at: 
http://www.dnr.state.md.us/streams/mbss/county_pubs.html.  In addition to these reports 
and fact sheets, detailed and more recent information and data are also available on the 
MBSS website: http://www.dnr.state.md.us/streams/mbss. 
 
Water quality information collected by Maryland’s volunteer Stream Waders is available 
at: http://www.dnr.state.md.us/streams/mbss/mbss_volun.html. 
 
Information on the Frederick County Clean Stream Program can be found at: 
http://www.co.frederick.md.us/NPDES/h2oquality.html. 
 
Information on the Monocacy Basin Stream Monitoring Project can be found at: 
http://www.hood.edu/academic/biology/monocacy/ 
 
For information on environmental programs in Montgomery County click on the 
following web address, then Departments, then Environmental Protection: 
http://www.montgomerycountymd.gov/ 
 
Water quality and stream flow data are also available from the U.S. Geological Survey at: 
http://md.water.usgs.gov/ 
 
Long-term Non-Tidal Water Quality Monitoring 
 
Good water quality is essential to support the animals and plants that live or feed in the 
rivers, lakes, and streams of the Upper Potomac River Tributary Strategy Basin.  
Important water quality parameters are measured at 28 long-term monitoring stations.  
Parameters measured include nutrients (nitrogen and phosphorus) and total suspended 
solids. 

 
Current status is determined based on the most recent three-year period (2001-2003).  
State thresholds have not been established for total nitrogen, total phosphorus, and total 
suspended solids, although a water quality criteria document has been completed by the 
Chesapeake Bay Program—http://www.chesapeakebay.net/baycriteria.htm—and new 
water quality criteria (for dissolved oxygen, water clarity, and chlorophyll) are currently 
being developed by the Maryland Department of the Environment—
http://www.mde.state.md.us/ResearchCenter/Data/waterQualityStandards/index.asp.  
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Until the new water quality criteria have been approved, the current data through 2003 
are compared to a baseline data set, and assigned a status of good, fair, or poor, which is 
only a relative status compared to the baseline data.  Trends are determined using a non-
parametric test for trend (the Seasonal Kendall test).  For a detailed description of the 
methods used to determine status and trends, see 
http://www.dnr.state.md.us/Bay/tribstrat/status_trends_methods.html. 

 
Total nitrogen status at all stations in the western section of the basin is good.  Total 
nitrogen status in the eastern section, which has more urban areas and more land in 
agriculture, is generally poor.  Total phosphorus status is also generally good in the 
western section of the basin and poor at almost all stations in the eastern section.  Total 
suspended solids status was generally fair or poor in both the eastern and western sections 
of the basin (Figures UPR7-UPR12). 
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Figure UPR7 – Total Nitrogen Concentrations in the Upper Potomac River Basin 
(western) 

 
 
Figure UPR8 – Total Nitrogen Concentrations in the Upper Potomac River Basin 
(eastern) 
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Figure UPR9 – Total Phosphorus Concentrations in the Upper Potomac River Basin 
(western) 

 
Figure UPR10 – Total Phosphorus Concentrations in the Upper Potomac River 
Basin (eastern) 
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Figure UPR11 – Total Suspended Solids Concentrations in the Upper Potomac 
River Basin (western) 

 
Figure UPR12 – Total Suspended Solids Concentrations in the Upper Potomac 
River Basin (eastern) 
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Appendix A – Nutrient Loadings from Major Wastewater Treatment Facilities in 
the Upper Potomac River Basin 
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Appendix B – Measured Water Quality Concentrations for the Upper Potomac 
River Basin  
 
Water quality concentrations based on measured concentration data taken at long-term 
stations are graphed as follows.  Mean concentration for the surface data are shown for 
each sampling date as black dots.  Annual median of those values is shown as red bar.   
 
Note that parameter values tend to fluctuate highly from year to year, and much of this 
fluctuation can be attributed to flow conditions.  For example, in high flow years (wet 
years), nutrient levels are higher than in dry years.  Topography, hydrogeology, stream 
hydrology, how a basin is developed, and management actions all affect the influence of 
weather conditions. 
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Appendix C – Nutrient Limitation Text  
 
Nutrient limitation information is collected only in the tidal areas of the Potomac, so 
there is no information for the Upper Potomac River.
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Appendix D – Glossary 
 
algae bloom – high concentrations of phytoplankton (algae). 
 
benthos – bottom-dwellers. 
 
dinoflagellates – a type of flagellated single-celled phytoplankton; most are 
photosynthesizers but some are also heterotrophic.  
 
epiphytic – growing on a plant.  Epiphytic algae grow on the leaves and stems of bay 
grasses. 
 
estuary – a semi-enclosed, tidal, coastal body where fresh water running off land mixes 
with salt water coming in from the ocean. 
 
hypoxia – the condition of low dissolved oxygen (< 2 mg/L), which is detrimental to 
many living organisms. 
 
nauplius – an early planktonic stage in the life of a crustacean.  
 
nutrient – chemicals required for plant growth and reproduction; in this report the term 
nutrients generally refers to nitrogen and phosphorus. 
 
plankton - organisms that are unable to swim strongly, and drift along with currents; 
many are microscopic 
 
phytoplankton – plankton that are “plant-like” in that they are primarily or partially 
autotrophic (primary producers); many are tiny single-celled organisms; examples 
include diatoms and dinoflagellates. 
 
tributary – a stream, creek or river that feeds into a larger body of water. 
 
watershed – a basin that drains into a particular body of water. 
 
zooplankton – plankton that tend to be “animal-like” in that they are primarily 
heterotrophic (e.g., they eat other organisms); examples include copepods and rotifers. 
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